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AMEND THIS APPLICATION AS FOLLOWS 



In The Specification 



Page 1, line 1, before " BACKGROUND OF THE INVENTION " insert the following: 



CROSS-REFERENCE TO OTHER RELATED APPLICATIONS 
This application is a divisional of U.S. Patent Application 
Serial No. 09/104,067 filed on June 24, 1998. -- 



In The Title: 



Change the title of the Invention to: 



9i 



- NOVEL SPECIFIC TARGET NtilCLEIC ACID DETECTION AND 
O 1 AMPLIFICATION PROCESSES, AND CoWoSITIONS USEFUL FOR 
CJ PRODUCING ONE OR MORE COPIES OF SPECIFIC TARGET NUCLEIC 
ACID SEQUENCES -- . 



In The Claims 




Cancel claim 1 . 



Add new claims 60-145 as follows: 
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- 60. (NEW) A process for detecting the presence of a specific target nucleic acid 
sequence comprising the steps pf: 

1 ) providing one or more fjrst initial primers or first nucleic acid constructs 
comprising two segments: 

(A) a first segment (i)\being substantially complementary to a portion 
of said specific target nucleic^ acid sequence and (ii) capable of template 
dependent extension; and 

(B) a second segment bding (i) substantially non-identical to said first 
segment, (ii) substantially identical to a portion of said specific target nucleic 
acid sequence, (iii) substantially complementary to sequences that are 
synthesized by extension of the fffst segment of said first initial primers or 
first nucleic acid constructs with sl^id specific target nucleic acid sequence as 
a template and where in the absence of a denaturation step, the first initial 
primers or first nucleic acid construes being capable of participation in the 
formation of a stem-loop structurie aftier said specific \arget nucleic acid 
sequence is used as a template /or ex^^nsion; 

2) mixing said first initial primer > or nucleic acid constructs with substrates, 
buffer, a template-dependent polymerizing enzyme and a sample to be tested for 
the presence of said specific target nuoleic acidi; 

3) incubating said mixture under t\mperatWe conditions syffr^ient for binding 
of said first initial primers or first nucleic acid^coi1struct$-.t<^'said specific target 
nucleic acid sequence, extension of said first initi^^l primers or first nucleic acid 
constructs and formation of stem-loop structures; ^nd 

4) detecting the presence of said stem-loop ^,tructure formed by self- 
annealing between the second segment of said first initial primer or first nucleic 
acid construct and a segment derived from target ter\iplate dependent extension of 

the first segment of said first initial primer or first nudleic acid construct, thereby 

\ 

detecting the presence of said specific target nucleic acid sequence or its 
complement. 



" 61 . (NEW) The process of claim 60, wherein said te^7lplate polymerizing enzyme 
comprises a member selected from the group consisting of DNA polymerase, RNA 
polymerase, reverse transcriptase, DNA ligase and a comjjination of any of the 
foregoing. - \ 
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62. (NEW) The process of claiml60, wherein said first initial primers, extended 
first initial primers, first nucleic acid constructs or extended first nucleic acid 
constructs comprise one or more moieties selected from the group consisting of 
modified nucleotides, non-nucleic acicApolymers, branched nucleic acids, inverted 
nucleic acids, peptide nucleic acids, spacer groups, abasic sites, detectable labels 
and a combination of any of the foregoing. -- 

-- 63. (NEW) The process of claim 60, wherein said first initial primer or first 
nucleic acid construct or said extended first initial primer or first nucleic acid 
construct comprises one or more modifiedmucleotides having detectable labels. -- 

-- 64. (NEW) The process of claims 62 or|63, wherein said detectable labels are 
selected from the group consisting of ha^ns, ligahds, receptors, fluorescein, 
rhodamine, coumarin, fluoresceinatecr molecules, infra^^ed fluorescent groups, 
chemilumtnescent moieties, energy /transfer Systems, enzymes and a combination 
of any of the foregoing. - | 

1 1 

65. (NEW) The process of any 6f claims 60, 61 , 62, 63 or^&47 wherein said 
specific target nucleic acid of interest 1^ the prlpduct^f^efTamplification reaction. 

T 

-- 66. (NEW) The process of any of claims 60\ 61 , 62, 63 or 64, wherein said 

specific target nucleic acid of interest has not undergone amplification. -- 

\ 
\ 

-- 67. (NEW) The process of claim 60, whereinlsaid providing step 1) at least one 
second initial primer or second nucleic acid construct is provided, wherein said 
second initial primer or second nucleic acid construct comprises a first segment 
substantially complementary to sequences that are synthesized after extension of 
said first initial primer or first nucleic acid construd;t. -- 
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-- 68. (NEW) The process of claim\67, wherein said second initial primer or second 
nucleic acid construct further comprises a second segment being (i) substantially 
non-identical to the first segment of said second initial primer or second nucleic acid 
construct; (li) substantially identical ta a portion of said extended first initial primer 
or first nucleic acid construct; and (iii) substantially complementary to sequences 
that are synthesized by extension of the first segment of said second initial primer 
or second nucleic acid construct with s^id extended first initial primer or nucleic 
acid construct as a template. - 

-- 69. (NEW) The process of claim 67, viherein said second initial primers, 
extended initial primers, nucleic acid cons^ucts or extended nucleic acid constructs 
comprise one or more moieties selected frdm the group consisting of modified 



nucleotides, non-nucleic acid polymers, branched nucleic acids, inverted nucleic 
acids, peptide nucleic acids, spacer groups, labasic sites, detectable labels and a 
combination of any of the foregoino^: - \ ^ 



second nucleic acid construct or 
second nucleic acid construct ci 
detectable labels. -- 



70. (NEW) The process of cl^ms 67 or 6^, wherein said second initial primer or 

said extende^ second initial primer or extended 
mprises one or more modified nucleotides having 

1 

\ 

- 71 . (NEW) The process of claims 6^>f^AV^®«ftfr^^ detectable labels are 
selected from the group consisting of haptens, l\^gands, receptors, fluorescein, 
rhodamine, coumarin, fluoresceinated molecules,'^ infra-red fluorescent groups, 

chemiluminescent moieties, energy transfer syst^s, enzymes and a combination 

i 

of any of the foregoing. - \ 



" 72. (NEW) The process of any of claims 60, 6t, 62, 63, 64, 65, 66, 67, 68, 
70 or 71 , wherein the detection of the formation of a stem-loop structure takes 

place after nucleic acid synthesis is substantially coWipleted. -- 

\ 

- 73. (NEW) The process of any of claims 60, 61, ;62, 63, 64, 65, 66, 67, 68, 
69, 70 or 71 , wherein the detection of the formatior^ of a stem-loop structure takes 
place before nucleic acid synthesis is substantially ccimpleted. 
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- 74. (NEW) A process for ampliiVing a specific target nucleic acid sequence 
comprising the steps of: 
providing: 

(i) said specific targdt nucleic acid sequence; 

(ii) one or more first ir\itial primers or first nucleic acid constructs 
comprising two segments'; 

(A) a first segment (j) being substantially complementary to a 
portion of said specific target nucleic acid sequence and (ii) capable of 
template dependent extensi6n; and 

(B) a second segment being (i) substantially non-identical to said 
first segment, (ii) substantially identical to a portion of said specific 
target nucleic acid sequence, (iii) substantially complementary to 

^ sequences that are synthesized by extension of the first segment of 

the first initial primer or fii:sf1uicleic acid construct with said specific 
target nucleic acid sequence as a template ^pnd wherein the portion of 
said specific target nucleic acid that comprises sequences 
complementary to the first segment of the first initial primer or first 
nucleic acid construjbt and the portion of said specific target nucleic 
acid that comprises ^^equences substantially identical to the second 
segment of the first Initial primer or first nucleic acid construct are in 
close proximity to eac)\ other; and 
(iii) substrates, buffer andxtemplate-dependentjaolyr^ enzyme; 
and 

incubating said specific target nucleic acid sequence and said first 
initial primer or first nucleic acid construct in the presence of said substrates, buffer 
and template-dependent polymerizing enzyme under appropriate temperature 
conditions, thereby producing one or more copies of said specific target nucleic acid 
sequence or its complement. -- 



- 75. (NEW) The process of claim 74, wherein said providing step, at least one 
second initial primer or second nucleic acid construct is provided, wherein said 
second initial primer or second nucleic acid construct comprises a first segment 
substantially complementary to sequences that are synthesized after extension of 
said first initial primer or first nucleic acid construct. -- i 
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-- 76. (NEW) The process of claim 75, wherein said second initial primer or nucleic 
acid construct further comprises a second segment being (i) substantially non- 
identical to the first segment of said second initial primer or nucleic acid construct; 
(ii) substantially identical to\a portion of said extended first initial primer or first 
nucleic acid construct; and (ni) substantially complementary to sequences that are 
synthesized by extension of me first segment of said second initial primer or 
second nucleic acid construct with said extended first initial primer or extended first 
nucleic acid construct as a template. 

" 77. (NEW) The process of cla\ms 74, 75 or 76, wherein the synthesis of one or 
more copies of sequences derived\from the specific target nucleic acid sequence or 
its complement is carried out undeMsothermal conditions. -- 

78. (NEW) The process of c\a\rf\ 74, 75 6r,76, wherein the synthesis of one or 
more copies of sequences derived fronn the spei^fic target nucleic acid sequence or 
its complement is carried outywith one\^r more limited cycle or full cycle steps. - 

-- 79. (NEW) The process cf any of cla\ns 74, 75, 76, 77 or 78, wherein less 
than about 50 nucleotides separate the portion of said specific target nucleic acid 
that is complementary to the first segment of the first initial^primer or first nucleic 
acid construct from the portion bf^sai d speoifi cjar^gj^nljcleic acid that is identical 
to the second segment of the first initial prirtieror first nucleic acid construct. -- 

\ 

80. (NEW) The process of claim 79, wher^'n less than about 1 0 nucleotides 
separate the portion of said specific target nucl^c acid that is complementary to 
the first segment of the first initial primer or firs^ nucleic acid construct from the 
portion of said specific target nucleic acid that is^^identical to the second segment of 
the first initial primer or first nucleic acid construcst. -- 

\ 

-- 81 . (NEW) The process of claim 80, wherein the portion of said specific target 
nucleic acid that is complementary to the first segment of the first initial primer or 
first nucleic acid construct is adjacent to the portion of said specific target nucleic 
acid that is identical to the second segment of the fir^t initial primer or first nucleic 
acid construct. -- 
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" 82. (NEW) The process of claim 74, wherein said first initial primers, extended 
first initial primers, first nucleic acid constructs or extended first nucleic acid 
constructs comprise one or more moieties selected from the group consisting of 
modified nucleotides, non-nucleic ac\6 polymers, branched nucleic acids, inverted 
nucleic acids, peptide nucleic acids,ypacer groups, abasic sites, detectable labels 

and a combination of any of the fore^ioing. — 

\ 

\ 
\ 

\ 

-- 83. (NEW) The process of claim 74\ whiecein said first initial primer or first 
nucleic acid construct or said extend^<^^^(^ initial orimer or first nucleic acid 
construct comprises one or more nriodified nucleotides having detectable labels. - 



\ 



-- 84. (NEW) The process of claims 82 or\83, wherein said detectable labels are 
selected from the group consisting of haptehs, ligands, receptors, fluorescein, 
rhodamine, coumarin, fluoresceiAated molecules, infra-red fluo]:escent groups, 
chemiluminescent moieties, energyHcansfer systems^^j^^ and a combination 
of any of the foregoing. - \ 

\ 

" 85. (NEW) The process of claim 74, whereiii said template polymerizing enzyme 
comprises a member selected from the group consisting of DNA polymerase, RNA 



polymerase, reverse transcriptase, DNA ligase and a combination of any of the 



foregoing. - 
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86. (NEW) A process for detecting the presence of a specific target nucleic acid 
sequence comprising the steps of \ 

1) providing one or more fir^ initial primers or first nucleic acid constructs 
comprising two segments: 

(A) a first segment (i) b^fcing substantially complementary to a portion 
of said specific target nucleic aifid sequence and (ii) capable of template 
dependent extension, and 

(B) a second segment beinb (i) substantially non-identical to said first 
segment, (ii) substantially identical to a portion of said specific target nucleic 
acid sequence, (iii) substantially complementary to sequences that are 
synthesized by extension of the fij:^"segmeht of the first initial primer or first 
nucleic acid construct with s^spe^ific targe\ nucleic acid sequence as a 

^^j^pC^'A"' template and wherein the pc^rtion of feaid specific target nucleic acid that 

^ comprises sequences comfilementary^o the first segment of the first initial 

primer or nucleic acid construct and th^ portion of said target nucleic acid 
v3 that comprises sequences substantially\identical to the second segment of 

said first initial primer or first nucleic acfd construct are in jsJose proximity to 

each other; * _^ 

2) mixing said first initial primer or firiFru|cieic acid construct with 
substrates, buffer, a template-dependent polymerizing enzyme and a sample to be 
tested for the presence of said specific target nucjeic acid; 

3) incubating said mixture under temperature conditions sufficient for binding 
of said first initial primers or first nucleic acid constructs to said specific target 
nucleic acid, extension of said first initial primers or^irst nucleic acid constructs and 
formation of stem-loop structures; and 

4) detecting the presence of said stem-loop structure formed by self- 
annealing between the second segment of said first initial primer or first nucleic 
acid construct and a segment derived from target template dependent extension of 
the first segment of said first initial primer or first nuclejc acid construct, thereby 
detecting the presence of said specific target nucleic acjd sequence or its 
complement. - \ 
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- 87. (NEW) The process of qlaim 86, wherein said providing step 1), at least one 
second initial primer or second ^ucleic acid construct is provided, wherein said 
second initial primer or second n\^cleic acid construct comprises a first segment 
substantially complementary to sequences that are synthesized after extension of 
said first initial primer or first nucleJic acid construct. -- 



-- 88. (NEW) The process of claim fe7, wherein said second initial primer or second 
nucleic acid construct further comprises a second segment being (i) substantially 
non-identical to the first segment of se^d second initial primer or nucleic acid 
construct; (ii) substantially identical to ^ portion of said extended first initial primer 
or nucleic acid construct; and (iii) subst^tially complementary to sequences that 
are synthesized by extension of the fir^tfeegnienbof said second initial primer or 

\tended firV ii 

\ \ 



second nucleic acid construct witf^'said extended fir^t initial primer or first nucleic 
acid construct as a template. -- 



-- 89. (NEW) The process of claims 86, 87\or 88, wherein said first initial primers 
or constructs or said second initiaNprimers or\second nucleic acid^nstructs or 
both are converted into a form capab)fevQf^tem-loop forpattorTunder isothermal 
conditions by the presence of the specific target nucldc acid sequence or its 

complement. -- \ 

\ 
\ 
\ 

-- 90. (NEW) The process of claims 86, 87 or 8^, wherein said first initial primers 

or first nucleic acid constructs or said second initibi primers or second nucleic acid 

\ 

constructs or both are converted into a form capable of stem-loop formation with 
one or more limited cycle or full cycle steps in the p/esence of the specific target 

nucleic acid sequence or its complement. - \ 

\ 
\ 

\ 
\ 

- 91 . (NEW) The process of any of claims 86, 87, SB, 89 or 90, wherein less 
than about 50 nucleotides separate the portion of said\specific target nucleic acid 
that is complementary to the first segment of the first Initial primer or first nucleic 
acid construct from the portion of said specific target nucleic acid that is identical 
to the second segment of the first initial primer or first n\jcleic acid construct. 

\ 

\ 
\ 
\ 
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-- 92. (NEW) The process onclaim 91, wherein less than about 10 nucleotides 
separate the portion of said specific target nucleic acid that is complementary to 
the first segment of the first initial primer or first nucleic acid construct from the 
portion of said specific target nu6|eic acid that is identical to the second segment of 
the first initial primer or first nucle\^ acid construct. -- 

\ 

- 93. (NEW) The process of any onclaim 92, wherein the portion of said specific 
target nucleic acid that is complementary to the first segment of the first initial 
primer or first nucleic acid construct is\ adjacent to the portion of said specific target 
nucleic acid that is identical to the sec(\pd segment of the first initial primer or first 
nucleic acid construct. -- \ 



-- 94. (NEW) The process of claim 86. vy)lierein said template polymerizing enzyme 
comprises a member selected from th/groUp consisting of DNA polymerase, RNA 
polymerase, reverse transcriptase, DNA ligase, and a combination of any of the 
foregoing. -- | ^ 

-- 95. (NEW) The process of claim 86, 87, 8^, 89, 90, 91, 92, 93 or 94, wherein 
said first initial primers, extended first kiitial priWiers, first rjijct^ic^cid constructs or 
extended first nucleic acid constructs comprlse-Wi^ofmore moieties selected from 
the group consisting of modified nucleotides, nofe-nucleic acid polymers, branched 
nucleic acids, inverted nucleic acids, peptide nucleic acids, spacer groups, abasic 
sites, detectable labels and a combination of any <>f the foregoing. -- 

\ 

- 96. (NEW) The process of any of claims 86, 87,\ 88, 89, 90, 91, 92, 93 or 94, 
wherein any of said first initial primer or first nucleicycid constructs or said 
extended first initial primers or said extended first nuileic acid constructs or said 
second initial primers or said second nucleic acid consWucts or said extended 
second initial primers or said extended second nucleic acid constructs comprise one 
or more modified nucleotides having detectable labels. -\ 
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97. (NEW) The process of claims 95 or 96, wherein said detectable labels 
comprise a member selected frorT» the group consisting of haptens, ligands, 
receptors, fluorescein, rhodamine\ coumarin, fluoresceinated molecules, infra-red 
fluorescent groups, chemiluminescent moieties, energy transfer systems, enzymes 
and a combination of any of the foregoing. -- 

- 98. (NEW) A process for detecting the presence of a specific target nucleic acid 
sequence comprising the steps of: \ 

1 ) providing one or more first initial primers or first nucleic acid constructs 
lij comprising two segments: \ 

= S (A) a first segment (i) being ^substantially complementary to a portion 

of said specific target nucleic acid Sequence and (ii) capable of template 
- . dependent extension, and V \. 

3 second segment being (i). substantially non-identical to said first 

segment, (ii) substantially identical to\a portion of said specific target nucleic 

^2 / \ 

vS acid sequence, (iii) substantiaify complementary to sequences that are 

synthesized by extension of thb first segment of the first initial primer or first 
nucleic acid construct with said specific-target nucleic acid sequence as a 
template \ 

2) mixing said first initial primer o^^f^r51^i^tiGlekrSc^d construct with 
substrates, buffer, a template-dependent polymeVizing enzyme and a sample to be 
tested for the presence of said specific target nucleic acid 

3) incubating said mixture under temperature conditions sufficient for binding 
of said initial primers or nucleic acid constructs to said specific target nucleic acid 
sequence, extension of said initial primers or nucleic acid constructs and formation 
of stem-loop structures; and 

4) detecting the presence of said stem-loop strlicture formed by self- 
annealing between the second segment of said first initial primer or first nucleic 
acid construct and a segment derived from target template dependent extension of 
the first segment of said first initial primer or construct,\thereby detecting the 
presence of said specific target nucleic acid sequence or jts complement. - 
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-- 99. (NEW) The process of cla^m 98, wherein said providing step, a second initial 
primer or second nucleic acid construct is provided, wherein said second initial 
primer or. second nucleic acid construct comprises a first segment substantially 
complementary to sequences that are synthesized after extension of said first initial 
primer or first nucleic acid construct.!-- 

\ 

- 100. (NEW) The process of claim 99, wherein said second initial primer or 
second nucleic acid construct further comprises a second segment being (i) 
substantially non-identical to the first seament of said second initial primer or 
second nucleic acid construct; (ii) substar^tially identical to a portion of said 
extended first initial primer or first nucleicWid construct; and (iii) substantially 
complementary to sequences that are synthesized by extension of the first segment 
of said second initial primer or second ndcle^c acid construct with said extended 
first initial primer or nucleic acid consyuct a^ a template. 

\ 

-- 101 . (NEW) The process of claims\98, 99 \r 100, wherein first initial primers or 
first nucleic acid constructs or said sec^d initial primers oj^j&^cond nucleic acid 
constructs or both are converted into a form capable of stem-loop formation under 
isothermal conditions by the presence of the specific target nucleic acid sequence 

or its complement. - \ 

\ 

\ 

- 102. (NEW) The process of claims 98, 99 or 1o\), wherein said first initial 
primers or first nucleic acid constructs or said second initial primers or second 
nucleic acid constructs or both are converted into a form capable of stem-loop 
formation with one or more limited cycle or full cycle s^eps in the presence of the 
specific target nucleic acid sequence or its complement.\^ ~ 

\ 
\ 

~ 103. (NEW) The process of claim 98, wherein said te^^plate polymerizing 
enzyme comprises a member selected from the group consisting of DNA 
polymerase, RNA polymerase, reverse transcriptase, DNA Irpase and a combination 
of any of the foregoing. ~ 
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104. (NEW) The process of clai\n 98, 99, 100, 101, 102, or 103, wherein said 
first initial primers, extended first initial primers, first nucleic acid constructs or 
extended first nucleic acid constructs comprise one or more moieties selected from 
the group consisting of modified nucleotides, non-nucleic acid polymers, branched 
nucleic acids, inverted nucleic acids, peptide nucleic acids, spacer groups, abasic 
sites, detectable labels and a combin^pnoTa^^ the foregoing. -- 

-- 1 05 . (NEW) The process of ar/y of claims 98, 99, 1 00, 1 0 1 , 1 02, 1 03 or 1 04, 
wherein any of said first initial primers or first nucleic acid constructs, said 
extended first initial primers or extended first nucleic acid ptlnstructs, said second 
initial primers or second nucleic acidNsonstructs, or^af^ second extended initial 
primers or extended second nucleic acid c5TT§Tructs comprise one or more modified 
nucleotides having detectable labels. -- 

"106.^ (NEW) The process of claims 104 or 105, wherein said detectable labels 
comprise a member selected from the group consisting of haptens, ligands, 
receptors, fluorescein, rhodamine, coumarin, fludresceinated molecules, infra-red 
fluorescent groups, chemiluminescent moieties, ehergy transfer systems, enzymes 
and a combination of any of the foregoing. -- \ 
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" 107. (NEW) A process for ampnfying a specific target nucleic acid sequence 
comprising the steps of: 
1) providing: 

(i) said specific targetmucleic acid sequence; 

(ii) one or more first initial primers or first nucleic acid constructs 

comprising two segments: \ 

\ 

(A) a first segment \(i) being substantially complementary to a 



portion of said specific tarj^et nucleic acid sequence and (ii) capable of 
template dependent exten^on; and 

(B) a second segmen^ being (i) substantially non-identical to said 
first segment, (ii) substantially identical to a portion of said specific 
target nucleic acid sequen^e,\(iii) substantially complementary to 
sequences that are synthe^ped by extension of the first segment of 
the first initial primer op^sl njl^cleic acicfNconstruct with said specific 
target nucleic acid sequenceWs a templatle and wherein a stem-loop 

structure can be formed by s\lfrannealing between the second 

\ \\ 

segment of the first initial prinr\e,^ or first nucleic acid construct and a 

1 ' \ 

segment derived frotn target terrriplate dependent extension of the first 
segment of the first initial primes^ pr first nucleic acid construct wherein 
the stability of a stem formed byteuch intrastrand hybridization is 
substantially equal to or^s^uqher^^ a hybrid formed 

between said loop segment and its*^complement by interstrand 
hybridization; \\ 

2) mixing said first initial primers or nucleid acid constructs with substrates, 
buffer, a template-dependent polymerizing enzymq and a sample to be tested for 
the presence of said specific target nucleic acid; and 

3) incubating said mixture under temperature^onditions sufficient for binding 
of said first initial primers or first nucleic acid constricts to said specific target 
nucleic acid sequence, extension of said first initial priWiers or first nucleic acid 

i 

constructs and formation of stem-loop structures, thereby producing one or more 
copies of said specific target nucleic acid sequence or\its complement. -- 
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-- 108. (NEW) The process of claim 107, wherein said providing step, a second 
initial primer or second nucleic acioyconstruct is provided, wherein said second 
initial primer or second nucleic acid construct comprises a first segment 
substantially complementary to sequences that are synthesized after extension of 
said first initial primer or first nucleic acid construct. -- 



-- 109. (NEW) The process of claim 1<58, wherein said second initial primer or 
second nucleic acid construct further comprises a second segment being (i) 
substantially non-identical to the first segment of said second initial primer or 
second nucleic acid construct; (ii) substantially identical to a portion of said 
extended first initial primer or first nucleic-ficid tsonstruct; and (iii) substantially 
complementary to sequences that are syntl\esized By extension of the first segment 
of said second initial primer or second nucleip acid construct with said extended 
first initial primer or extended firsji nucleic acfd construct as a template. - 

\^ 

1 10. (NEW) The process of claims 107, 108 or 109, wherein the synthesis of 



one or more copies of sequences delved from T^e specificJafgetTiucleic acid 
sequence or its complement is carried^^trt--undfir\isGth§f7TTa^ conditions. -- 



"111. (NEW) The process of claims 107, 108 d^r 109, wherein the synthesis of 
one or more copies of sequences derived from the Specific target nucleic acid 
sequence or its complement is carried out with one^r more limited cycle or full 
cycle steps. 

"112. (NEW) The process of any of claims 107, ld8, 109, 1 10 or 1 1 1, wherein 
less than about 50 nucleotides separate the portion of\said specific target nucleic 
acid that is complementary to the first segment of the first initial primer or first 
nucleic acid construct from the portion of said specific target nucleic acid that is 
identical to the second segment of the first initial primer 'or first nucleic acid 



construct. 
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113. (NEW) The process of claim 1 12, wherein less than about 10 nucleotides 
separate the portion of said specific target nucleic acid that is complementary to 
the first segment of the first initial primer or first nucleic acid construct from the 
portion of said specific target nucleic acid that is identical to the second segment of 
the first initial primer or first nucleia acid construct. - 

114. (NEW) The process of claim ^13, wherein the portion of said specific 
target nucleic acid that is complementary to the first segment of the first initial 
primer or first nucleic acid construct is afljacent to the portion of said specific target 
nucleic acid that Is identical to the second segment of the first initial primer or first 
nucleic acid construct. - \ 

- 115. (NEW) The process of claim 107, v\^ereln said template polymerizing 



enzyme comprises a member selected fnjffTtlfe^i^up consisting of DNA 
polymerase, RNA polymerase, revers 
of any of the foregoing. -- j 



\ 

polymerase, RNA polymerase, reverse transcriptase, DNA ligase and a combination 

\ ^ 



\ 



-- 116. (NEW) The process of clafm 107, whereifi said first initial primers, 
extended first initial primers, first nucleic acid constructs or extended first nucleic 
acid constructs comprise one or more^'moieties selected from the gj:Gdp consisting 
of modified nucleotides, non-nucleic ac^^^pqlymers, \rancheii-fiucleic acids, inverted 
nucleic acids, peptide nucleic acids, spacer groups, aBasic sites, detectable labels 
and a combination of any of the foregoing. - 

-- 1 1 7. (NEW) The process of claim 107, wherein said\irst initial primer or first 
nucleic acid construct or said extended first initial primer Or first nucleic acid 
construct comprises one or more modified nucleotides having detectable labels. -- 



-- 118. (NEW) The process of claims 1 16 or 117, wherein ^said detectable labels 
are selected from the group consisting of haptens, ligands, receptors, fluorescein, 
rhodamine, coumarin, fluoresceinated molecules, infra-red fludrescent groups, 
chemiluminescent moieties, energy transfer systems, enzymesiand a combination 
of any of the foregoing. - \ 

\ 
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1 19. (NEW) A process for detecting the presence of a specific target nucleic 
acid sequence comprising the steps of: 

1 ) providing one or more firfet initial primers or first nucleic acid constructs 
comprising two segments: \ 

(A) a first segment (i) Being substantially complementary to a first 
portion of said specific target nucleic acid sequence and (ii) capable of 
template dependent-first extension; and 

(B) a second segment being (i) substantially non-identical to said first 
segment, (ii) substantially identicelj to a portion of said specific target nucleic 
acid sequence, (iil) substantially cc^riplementary to sequences that are 
synthesized by extension of the first segment of the first initial primer or first 
nucleic acid construct with said specific target nucleic acid sequence as a 

template and wherein a stem-loop ^trlicture'fean be created by self-annealing 

/ \ \ 

between the second segment of the fil^st initial '^imer or first nucleic acid 
construct and a segment derived from iarget template dependent extension 
of the first segment of the firsj initial priVner or first nucleic acid construct 
wherein the stability of a stem formed by. such intrastrand hybridization is 
substantially equal to or is higheV than the\stability of a hybrid formed 
between said loop segment and i^complerpent by intejstr^^ndTiybridization; 

2) mixing said first initial primer or first iwotetc-'acid^onstruct with 
substrates, buffer, a template-dependent polymerizing enzyme and a sample to be 
tested for the presence of said specific target nuclei^; acid; 

3) incubating said mixture under temperature dpnditions sufficient for binding 
of said first initial primers or first nucleic acid constructs to said specific target 
nucleic acid sequence, extension of said first initial printers or first nucleic acid 
constructs and formation of stem-loop structures; and \ 

4) detecting the presence of said stem-loop structure formed by self- 
annealing between the second segment of said first initial^ primer or first nucleic 
acid construct and a segment derived from target template dependent extension of 
the first segment of said first initial primer or first nucleic apid construct, thereby 

i 

detecting the presence of said specific target nucleic acid sequence or its 

i 

complement. - \ 
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- 120. (NEW) The process of c^laim 1 19, wherein said providing step 1), a second 
initial primer or second nucleic acid construct is provided, wherein said second 
initial primer or second nucleic aciisi construct comprises a first segment 
substantially complementary to sequences that are synthesized after extension of 
said first initial primer or first nucleio acid construct. 

-- 121 . (NEW) The process of claim \20, wherein said second initial primer or 
second nucleic acid construct further cbmprises a second segment being (i) 



substantially non-identical to the first segment of said second initial primer or 
second nucleic acid construct; (ii) substavitially identical to a portion of said 
extended first initial primer or first nucleiA acid construct; and (iii) substantially 
complementary to sequences that are synuiesized by extension of the first segment 
of said second initial primer or second nucleic acid construct with said extended 
first initial primer or first nucleic acid construct as a template. -- 

122. (NEW) The process of clainrts 119, 120 or r21, wherein the synthesis of 
one or more copies of sequences derived from^the. specific target nucleic acid 



sequence or its complement is carrjpd out undet isothermal conditions, -- 

\ \ 

1 23. (NEW) The process of claims^ 19, 1 20 or 1 2^LjA^^ff the synthesis of 
one or more copies of sequences derived froTrrther^pecif ic target nucleic acid 
sequence or its complement is carried out with on^ or more limited cycle or full 
cycle steps. \ 



- 124. (NEW) The process of any of claims 120, lil, 122 or 123, wherein less 
than about 50 nucleotides separate the portion of said^ specific target nucleic acid 
that is complementary to the first segment of the first initial primer or first nucleic 
acid construct from the portion of said specific target nijcleic acid that is identical 
to the second segment of the first initial primer or first nucleic acid construct. -- 



-- 125. (NEW) The process of claim 124, wherein less th^n about 10 nucleotides 
separate the portion of said specific target nucleic acid that is complementary to 
the first segment of the first initial primer or first nucleic acid construct from the 
portion of said specific target nucleic acid that is identical td the second segment of 
the first initial primer or first nucleic acid construct. '\ 
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-- 126. (NEW) \he process of claim 125, wherein the portion of said specific 
target nucleic acici\that is complementary to the first segment of the first initial 
primer or first nucleite^acid construct is adjacent to the portion of said specific target 
nucleic acid that is ide^^tical to the second segment of the first initial primer or first 
nucleic acid construct. \ 



127. (NEW) A compositrpn comprising a primer or nucleic acid construct that is 
capable of producing one or more copies of a specific target nucleic acid sequence, 
wherein said primer or nucleic acid construct comprises at least two segments: 

(A) a first segment (i) being substantially complementary to a first portion of 
said specific target nucleic acid sequence and (ii) capable of template dependent 
extension; and 



(B) a second segment being (i) substantially non-identical to said first 
segment, (ii) substantially idenj/ical to a portion of said specific target nucleic acid 
sequence, (iii) substantially cor^plementary to sequences that can be synthesized 
by extension of the first segm^t of said primer or nucleic acid construct with said 
specific target nucleic acid sec, jepce as a template and ..^^e absence of a 
denaturation step, said extended primer or sa\fl exteodetfliucleic acid construct is 
capable of participation in the formation of a stem-loop structure after said specific 
target nucleic acid sequence is used as a template for extension. - 

- 128. (NEW) The process of claim 127, wherein said initial primers or nucleic 
acid constructs comprise one or more moieties selected from the group consisting 
of modified nucleotides, non-nucleic acid polymers, branched nucleic acids, inverted 
nucleic acids, peptide nucleic acids, spacer groups, aba^ic sites, detectable labels 
and a combination of any of the foregoing. ~ 



" 129. (NEW) The composition of claim 128, wherein said primer or nucleic acid 
construct or said extended primer or nucleic acid construct are capable of forming a 
stem-loop structure comprise one or more modified nucleotides^ having detectable 
labels. " 
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-- 1 30. (NEW) The comptosition of claims 1 28 or 1 29, where said detectable 
labels comprise a member Elected from the group consisting of haptens, ligands, 
receptors, fluorescein, rhodamine, coumarin, fluoresceinated molecules, infra-red 
fluorescent groups, chemiluminescent moieties, energy transfer systems, enzymes 
and a combination of any of the foregoing. - 

131. (NEW) A composition comprising a primer or nucleic acid construct that is 
capable of producing one or more Copies of a specific target nucleic acid sequence 
wherein said primer or nucleic acid dfonstruct comprises at least two segments: 

(A) a first segment (i) being substantially complementary to a first portion of 
said specific target nucleic acid sequence and (ii) capable of template dependent 
extension; and \ 

(B) a second segment being (i) substantially non-identical to said first 
segment, (ii) substantially identical to a j^tiction^of said specific target nucleic acid 
sequence, (iii) substantially complementary to seqi^ences that can be synthesized 
by extension of the first segment or said pnmer or iVicleic acid construct with said 
specific target nucleic acid sequence as a teVnplate and wherein the portion of said 
specific target nucleic acid that coijnprises sequences complementary to the first 
segment of said primer or nucleic a6id construct and the portion of^id specific 
target nucleic acid that comprises seqi^ences sC^^stantially ici^rtiical to the second 
segment of said primer or nucleic acid cori$trHJCt\areHTf'dose proximity to each 
other. " 



- 132. (NEW) The composition of claim 131, wherein less than about 50 
nucleotides separate the portion of said specific target nucleic acid that is 
complementary to the first segment of said primer o/'nucleic acid construct from 
the portion of said specific target nucleic acid that is identical to the second 
segment of said primer or nucleic acid construct. ~ \ 

\ 

"133. (NEW) The composition of claim 132, wherein l^p than about 10 
nucleotides separate the portion of said specific target nucleic acid that is 
complementary to the first segment of said primer or nucleib acid construct from 
the portion, of said specific target nucleic acid that is identica^l to the second 
segment of said primer or nucleic acid construct. ~ 
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" 134. (NEW) The composition o^claim 133, wherein the portion of said specific 
target nucleic acid that is complemeJ^tary to the first segment of said primer or 
nucleic acid construct is adjacent to the portion of said specific target nucleic acid 

that is identical to the second segmen\ of said primer or nucleic acid construct. 

\ 

\ 

-- 1 35. (NEW) The process of claim 1 1 33 or 134, wherein said initial primer 
or nucleic acid construct comprises one dpxiQJifimoieties selected from the group 
consisting of modified nucleotides, ^on-nii^leic acid^olymers, branched nucleic 
acids, inverted nucleic acids, peptjde nuclefp acids, spaicer groups, abasic sites, 
detectable labels and a combinatipn of any <^f the foregoing. - 

\ \ 

--136. (NEW) The composition of any of claims 131, 132, 133, 134 or 135, 
wherein said primer or nucleic acid\onstruct (Comprises one or mor^-fll^dified 
nucleotides having detectable labels, -x^ 

-- 137. (NEW) The composition of claims 135 oV 136, where said detectable 
labels comprise a member selected from the groupi consisting of haptens, ligands, 
receptors, fluorescein, rhodamine, coumarin, fluordsceinated molecules, infra-red 
fluorescent groups, chemiluminescent moieties, energy transfer systems, enzymes 
and a combination of any of the foregoing. -- \ 
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-- 1 38. (NEW) A composition conrrarising a primer or nucleic acid construct that is 
capable of producing one or more copies of a specific target nucleic acid sequence 
wherein said primer or nucleic acid construct comprises at least two segments: 

(A) a first segment (i) being substantially complementary to a first portion of 
said specific target nucleic acid sequence and (ii) capable of template dependent 
extension; and \ 

(B) a second segment being (i) substantially non-identical to said first 
segment, (ii) substantially identical to a pWtion of said specific target nucleic acid 
sequence, (iii) substantially complementary to sequences that can be synthesized 
by extension of the first segment of said pVimer or nucleic acid construct with said 
specific target nucleic acid sequence asy^femplate and wherein a stem-loop 
structure can be created by self-annealing bietween th^second segment of said 
primer or nucleic acid construct and/a segmdfit derived from target template 
dependent extension of the first segment of said primer or nucleic acid construct 
wherein the stability of a stem formed by such intrastrand hybridization is 
substantially equal to or is higher than the stability of a hybrid forme^^tween said 
loop segment and its complement by Werstran<^ hybridizatj^ 

-- 1 39. (NEW) . The process of claim 1 38, wherem said initial primer or nucleic acid 

i 

constructs comprise one or more moieties selected from the group consisting of 
modified nucleotides, non-nucleic acid polymers, branched nucleic acids, inverted 
nucleic acids, peptide nucleic acids, spacer groups, labasic sites, detectable labels 
and a combination of any of the foregoing. 

- 140. (NEW) The composition of claim 139, wherein said primer or nucleic acid 
construct comprise one or more modified nucleotides having detectable labels. - 

~ 141 . (NEW) The composition of claims 139 or 140, where said detectable 
labels comprise a member selected from the group consisting of haptens, ligands, 
receptors, fluorescein, rhodamine, coumarin, fluoresceinatld molecules, infra-red 
fluorescent groups, chemiluminescent moieties, energy trai^sfer systems, enzymes 
and a combination of any of the foregoing. - , 



\ 
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" 142. (NEW) A composition comprising a primer or nucleic acid construct that is 
capable of producing more tHpn one copies of a specific target nucleic acid 
sequence wherein said primerW nucleic acid construct comprises at least two 

segments: \ 

\ 
\ 

(A) a first segment (i) beihg substantially complementary to a first portion of 
said specific target nucleic acid Sequence and (ii) capable of template dependent 
extension; and \ 

(B) a second segment faeing\ (i) substantially non-identical to said first 
segment (ii) substantially identical^o a portion of said specific target nucleic acid 
sequence, (iii) substantially compler^entary to sequences that can be synthesized 
by extension of the first segment of ^-said primer or nucleic acid construct with said 
specific target nucleic acid sequence "as a template and iv) capable of providing for 
binding of a first segment of a second^^primer or nucleic acid construct to said first 
portion of said specific target nudeic a^id sequeh^e under isostatic or limited 
cycling conditions such that extension df said second primer or nucleic acid 
construct is capable of displacing said e)^ended first primer or nucleic acid 

construct. -- ' 

1 ; 

\ 

I ■, 

\ ■■ 

- 143. (NEW) The compositfpn of claim f42, wherein said initial primer or nucleic 
acid construct comprises one or\more moieties selected from th&-gr<Jup' consisting 
of modified nucleotides, non-nucleic^gid polyno^^grriched nucleic acids, inverted 
nucleic acids, peptide nucleic acids, spacer grbups, abasic sites, detectable labels 

and a combination of any of the foregoing. \ 

\ 
\ 
1 

-- 144. (NEW) The composition of claims 142, Wherein said primer or nucleic acid 
construct or said extended primer or nucleic acid Construct comprises one or more 
modified nucleotides having detectable labels. -- \ 

\ 

" 145. (NEW) The composition of claim 143 or 14^, wherein said detectable 
labels comprise a member selected from the group consisting of haptens, ligands, 
receptors, fluoroscein, rhodamine, coumarin, fluoresceinated molecules, infra-red 
fluorescent groups, chemiluminescent moieties, energy transfer systems, enzymes 
and a combination of any of the foregoing. - \ 
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